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Electroweak Physics at Run |l ar:1d Beyond SM
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TheTevatron collider in Run 2
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e e *Increased instantaneous luminosity:

Typical(moving target): 4-5 x 103" cm—=2 s

*Tevatron is a proton-antiproton

collider operating with E, ._,.=980 GeV *Record: ~7.2 x 103" cm=2 s

f =1.96TeV Runll (1.8TeV Runl) Tevatron has delivered in total ~450 pb™
*Medium term: FY2003

*36 p and p bunches —>396 ns *Base goal: 230 pb™* Design: 310 pb™’

between bunch crossing. Long term, by the end of FY09

*Base goal: 4.4 fb™ Design: 8.5 fb™
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‘ Run |l Luminosity:CDF
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Run Il Luminosity:D@

Run Il Integrated Luminosity | 19 April 2002 - 19 February 2004
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‘ CDF Run Il Detector

From Run I:
eSolenoid Central Calorimeter (E/H)

—_— Central Muon
«Central muon system Inl=1. | \/
Wall Calorimeter (H)

eCentral calorimeter
Plug CxQimeter (E/MH)

Forward Mugn

New For Run II: S R
«Front-end DAQ L
«Trigger:Track (L1) and In|=2.
Displaced Track (L2) <+ "'. e
«Silicon Tracker (8 Layers) /- ; ‘_.@\
(In| < 2.0) &
eCentral Outer Tracker
(nl <1.0)

ePlug Calorimeters
(1.0 < n| < 3.6) Luminosity Monitor
«Extended Muon Coverage

5P |_Central Outer Tracker |

: 1 — Silicon Vertex Detector

(|T]| < 1.5, gapS ﬁlled ]n) [ %2 ~ 0.15% (GeV/C) |1n rmediatesmc;en tecto
T

Forward Calorimeter (E)

Time of Flight
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‘ e & uat CDF Run |l

m - Loose u:
Central e: |n|<1.2 o 1 B =
AT ' HADRON i i
Et>20-25 GeV : ‘ o 300 ngh_Pt isolated tr_ack
’ pointing to a gap in the
EM cluster + Drift chamber - ' u- coverage |n|<1.2
track,Pt>10 GeV ] / 5 .
] : ’ MIP requirements.
Plug e: 1.2<|n|<2.0-2.8 g .
g |T]'|. (0] Drift é : N=20 Tightp:
EM cluster (+ Silicon track) 1 chamber § g pointing to a 1 -stub
e .. "<
] id B il =0
emeasured with Z—ee T : ; ) ¢ measured with Z—»pu p
Trigger €: 100%, Et>30 GeV 0%:-;:..-— - J Trigger €: 88%-95%
IIIIIII|IIII|IIII|IIII‘\III|I
ID ¢ : >[80-94]% /0 { 10 20 30 m ID ¢ : 85%-90%

LAYEROO  SVXII  INTERMEDIATE SILICON LAYERS

¢ e&u mis-identification probability measured with dijet events
e\Veto cosmics using timing information and track information.

eVeto u from jets (mostly b) using calorimeter-Iso and track-Iso
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Overview of D@ Detector
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New Solenoid, Tracking System T e
Si, SciFi,Preshowers 0 5 1D

+ New Electronics, Trig, DAQ
*Excellent calorimetry, hermetic detector.

*Upgraded p system for better p -1D
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ol

W/Z Physics at the Tevatron.

W/Z production: gq dominated.

( F e/u
9 Runll: millions of Ws and 100ks of Zs.
q T T Leptonic decay modes to avoid high
Z(W)
CE e/u (v) QCD background
W—lv 75|

20
BR~11% ////j// BR~3%

Electron Prw

/ *>-.._Neutrino
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‘ L~72pb*  CDF oxBR(Z—ete’)

N %300 ;'CentraI-Fomard
0 220F — nenk * Z— ee DATA (2512)
% 2005 cen;tral-cené?m 1730) CDF Run i Preliminary 0250 - 07 5 ee MC CDF Run Il Preliminary
040 Z—ee 1 JL PP 1
= F 0 7 ee MC L dt=72.0 pb ‘ ;200— Ldt=72.0pb
i o ! i e <10 !
c e)| <l1. n
1207 m(e) | n(2"e) | <2.8
100} Extended -
g coverage :
405 in the
3 0
A forward 40 50 60 70 80 90,100 110 120 130
905060 70 8 9 100 110 120 130 n |< 2.8 M. (GeWc )

M,, (GeVc’)

Number of candidates

Axeg

Z/y* et e CC

Z/y* —»>et e CP

(22.74 + 0.48)%

*66 < m({L)/GeVc2 < 116

*Small backgrounds from QCD, Z/W—-1 less
than 1.5%: 62+18

-Systematics : ~5.7%(2003)4 ~2% (improved
material description)

ocBR(Z—ee)=250.5+3.8 pb (NNLO theory: Martin,Roberts,Stirling, Thorne)

o-BR(pp = Z/ y* — ee) = 2552 +3.9(stat) "2, (syst) £15.3(lum) pb
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L~41.6pb' D@ oxBR(Z—e'e")

/ — e* e signal:
160

" Bkg
— Bkg+MC Signal
e Data

—2 isolated central electrons |n|<1.1
with E>25 GeV 10

—No track match requirement, but %

shower shape and EmFrac 100
requirements.

70 <m(Lt)/GeVc?2 <110

*QCD bkg shape from data, by fitting
signal and bkg distributions. 40

80

60

no

0

*1139 candidates after bkg substraction.

e A x £=9.3%

& @ | Raa ab & ‘_"" “‘qﬁl [ T . Tt&!f"",,- .P"“"‘.EL‘_ -l‘:
20 40 60 80 100 120 140 )
M..(GeVic)

oo

ocBR(Z—€ee)=250.5£3.8 pb (NNLO theory: Martin,Roberts,Stirling, Thorne)

o -BR(Z — ee) =275.2 £ 9(stat) + 9(syst) £ 28(lum) pb
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‘ L~72pb*  CDF oxBR(Z—putp’)

o/ — u* u signal:

—Two opposite Charge H,S NSQ 18(}5 CenltraI-Clentralll
Pt>20GeV : Both: isolation + MIP & | « Z-uu DATA (1371)
+track quality ‘;,,‘160': [z me
. £ 140
—1st p: + stub in CMUP or CMX. "”1205
—Cosmic veto: timing plus d, 100;
*66 < m(£L)/GeVc2< 116 80
*Small backgrounds from QCD, 60;
Z/W—1, cosmics (i) less than 1.5% 40
(13.3+13.5-11.8) 20 ; +
] » I
*Systematics : ~4.8%(2003)~L ~2.8% 2:0 50 60 70 80

CDF Run Il Preliminary

I Ldt=72.0pb" |

(Ge

Number of candidates

Axeg

Z/y* —> pt i

1785

(10.18 + 0.28)%

90,100 110 120 130
vic’)

oBR(Z—up)=250.5+3.8 pb (NNLO theory: Martin,Roberts,Stirling, Thorne)

o-BR(pp > Z/y* > pu) =248 .9 £ 5.9(stat )fg'_g (syst ) =14 .9(lum ) pb
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L~117pb' D@ oxBR(Z—ptu)

D Run Il Preliminary

7" Transverse Momentum

> 0 - >
3 10 ["‘L. DO Runll Preliminary 8 700 -
O S ® of 6126events
2 10 s 0 . L =117 pb candidate events
-"é- E L+ — Monte Carla L s
5= '+'7+_ . u=J wb <18 —— monte carlo
: — background

” _ it tiﬁ% | ol
i hhl% | 20
1; T s I 100;—

[ -
c L Ll T N T ' | i | L L | 0 . . P | P . . | . | ey
[1] 20 40 60 B0 100 120 140 0 50 100 150 200
Z pt /GeV M.+p- (GeV)

«Z — u* u signal: Two opposite charge u's Pt>15GeV , at least 1 u
isolated,cosmic veto: timing plus d,

'‘m(L¢)/GeVc2 > 30
eVVery low Backgrounds: QCD bb (0.6 £0.3)% Z > tt (0.5+0.1)%
*6126 candidates after bkg substraction A x £=16.40%

oBR(Z—up)=250.5+3.8 pb (NNLO theory: Martin,Roberts,Stirling, Thorne)
o0-BR(Z — 1)) =261.8+5.0(stat) = 8.9(syst) = 26.2(lum) pb
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@ suvmany ooF 803 oxBREZHIMH

CDF and DO Runll Preliminary

350
300  ppoZHX o 14X
:E- : &
L0000
- |
m |
X |
B 200
i runnt Do) @ DOG)
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150 (e) (u)
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‘L~ 72pbt CDF W—1viand Z —1,*1,~ Signals

«Count tracks in 10° t -cone and veto tracks in 30° isolation cone
-Reconstruct n° candidates in Shower Max detector

«Combined mass < m(r)

« W—1tv,: 2345 in ~72 pb-'Background ~ 26 % (dominated QCD)

-1
CDF Run I Preliminary, rL =72 b
o

1400 [ W — t v number of tracks, associated with the T candidate I4 . E
B B CDF Run 2 Preliminary E
1200~ [+ 12 72 pb-T :
- —s Dat N
1000 W s < v gm —« OSdata 1
L =W -

- Woev v § O 7= ]
800 St E , f k b
I — 00D ; jet— 1 fakes
600~ Ml /=ee .
- 4 :

400 N " .
- 2 .
200 + -
E ======“:___ ﬂ 1 | i |

g pagr L loiialag

o1 2 3 4 AN k",lo 0 20 40 60 80 100 120 140 160 180 200
number of tracks M{E'l'T'I'ET} (GeV)

o-BR(W->1v) = 2.62 + 0.07,,, + 0.21,,.+0.16,,,nb
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L~ 41(e)pb! DJ GXBR(W—)'V) L~ 17.3 (n) pb w

1 tight central e isolated E;>25 GeV Met>25 GeV 1 tight p isolated P,>20 GeV Met>20 GeV

Candidate events | Bkg | AXeg Candidate events | Bkg AXe
27400 ~5% | 18.4% 8305 ~11.8% | 13.2%
W = ev D@ Run 2 Preliminary| W — BV
o™ =
[ L 700
0121 DZero Run Il Preliminary % Edﬁd;‘lc
B (5 600— a
L 0 Wy
0.1 N 500 Z-
: 500 i
g ™ [0 W — v
0.08|— - -
- 42 400 14 QCD bkg substracted
0.06] $ 300 P4 > 20 GeV
: w
0.04— 200
0.021— 1001
g : : 4 ;o Ty B , . D i |
0 30 40 20 60 ™ e ev) D 20 40 60 80 100 120 140,
M _{(GoVMirTy

cBR(W—I1v)=2687+40 pb (NNLO theory: Martin,Roberts,Stirling,Thorne)
(O BR(p]_? —>W - ev) = 2844 £ 2 Istat £ 128syst +1671um pb

O BR(p]_? —>W - /JV) =3226%128stat + 100 syst 3221um pb
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@ - cor oxBRWSIY)

1 tight central e isolated E,>25 GeV Met>25 GeV

1 tight u isolated P,>20 GeV Met>20 GeV

Candidate events Estimated Bkg Acceptance x efficiency
W — v 31,722 (10.6 £ 0.4)% (14.39 £0.32)%
W —ev 37,574 (4.4+0.8)% (17.94 £0.35)%
> 9000 CDF Run Il Preliminary, 72pb'" ™, 22000 5w S (?al::::d:l;: L T
§ 80002 . é 23184W43vCandldates _ % 2000 O \?\;Tw . g
- ] W —evMC O 1800 Z>up MC F 4
7000, [ acb - 1600] O W MC
S 6000 OW>zvMC 2 0O aco 3
L|>.I E Zly > eeMC o 1400 1 _ .
5000] B > 25 GeV & 1200 *Systematics :
1 ~ (0] ~ 0
2000 AL - ' 3.7%(2003)) ~2.2%
1 '
3000 s 800, A
] f 6004
2000 I B .
] 4004 |.
1000] o | | 9
] . 200/ ® \
% 20 o 6o 8%4 (Ge‘{?)o e R RS S Tdo
M. (GeV/c©)
o -BR (pp > W — ev)=2782 + 14 sa "3 st =167 um pb
o -BR (pp > W — uv)=2772 +16 s =% syst £ 166 um pb

cBR(W—I1v)=2687+40 pb (NNLO theory: Martin,Roberts,Stirling, Thorne)
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@ - cor oxBRW->ev) PLUG

Electron: Plug EM cluster: Et>20, 1.1<|n|<2.8 Candidates | 10461
ID:Had/Em,E/P and cal-Iso.
*Silicon track matched with shower-max plug QCD bkg 495£62 £247
detector
Mots20 Z 87+13
*Trigger: Met>15 & Plug EM cluster: Et>20 WotVv 324423
*Main systematics: plug energy scale, PDF,material
. Missing E;
2.0E CDF Runll Preliminary s #Data Electrons 1.1<[y|<2.8 >
S [Lamept ] 1o s §TOT corRunlPmary o3y S Evters 24
B F Mar2002 Jan 2003 [ ]sum g 600} j Ht=oheb [] Sum
5700—_ W ev(MC) w E Mar 2002 Jan 2003 W ev(MC)
tigyg - [ Jacoekg 0
E W — v (MC :_
5005 [] e 4005 [Jw-rvme
4005— 300 |
3001 C
2005 20
1005— 1003—
A R NI (-

M, W(GeV/c’) 0 10 20 30 40 50 60 70

o(pp —> W) -BR(W — ev) =2874 + 34sat £167syst £1721um pb e

cBR(W—I1v)=2687+40 pb (NNLO theory: Martin,Roberts,Stirling,Thorne)
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Summary CDF & D@ oxBR(W—lv)
CDF and DO Runll Preliminary

3.5
Z pp— W+X - 1v+X
| L
3
— B /
n L
: L
“:2.5 —
m +
X i » DO(e) ® DO()
bg 2 — Runll 4 CDF(e) (central) = CDF(p)
n ¥ CDF(e) (plug)
1.5
| % DO(e) © DO(p)
il I I R”T' A CIDF(e) | IZIICDF(p)

1.7 1.75 1.8 1.85 19 1.95 2 2.05
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Summary CDF & DG

Channel -»vp | N gigates & Purity IL o eXA

CDF W-sev |37.6K (95%) 72 17.94%
CDF,,, W—ev |10.4K (90%) 64  |52%

DG W-oev 27.4K (90%) 41 18.40%
CDF Wouv | 31.7K (90%) 72 14.39%
DZ W-uv |8.3K (88%) 17 13.20%
CDF Z —see |4242(1.5%) 72 22 74%
Dd Z —ee 1139(--) 41 9.30%
CDF Z »uun | 1785 (1.5%) 72 10.18%
DG Z uu | 6126 (1.1%) 117 | 16.40%
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Combining e and py channels

Assuming lepton universality, combine W and Z results
— correlated systematics effects accounted for

)
=
A
M
X
© oxXBr(W—lv)
1 —
oxBr(Z—I'T
( ) X CDF(630) * CDFII(e+p)
1
10 o UAL () 1 CDFI(e)
theory curves:
Martin, RObB?S,S[iIﬁ[]g, Thorne E UA2 (&) E DO I(e)
T T | T T T ‘ T T T | T T T ‘ T T T | T T T | T T T | T T T ‘ T
0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
E_ (TeV)

o(pp > Z/y*—> 00)=254.313.3(stat) = 4.3(syst) £15.3(lum)pb

o(pp > W — 0v)=2T7T7TT7x£10(stat) £52(syst) £167(lum)pb
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‘ Re & Ru -R— BR(W—tv) and I'(W)
R, =10.86£0.18(stat) £0.16(sys) R, =11.10+0.27(stat) £ 0.17(sys?)

o(pp > W > lv)
o(pp > Z — 1)

R =

=10.93 +0.15(stat )£ 0.13(sys)

T —>Lv)

I'(Z)
(Z >10)) T

BR(W — £v)=0.1093+0.0021

Using NNLO calculation
[(W—Lv)=226.4 +0.4 MeV (PDG):

T(W)=2071+40 MeV

April 14-18,2004 Susana Cabrera, Duke University
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‘ CDF & D@ BR(W— tv) and I'(W) w

+— Standard Model
-8~ World Average (RPP 2002)

{inclides Run T results)

{from R}

|_._|

CDF(e+u) L=72pb! | DO0(e) L=42pb-! o
4 climinary
R 10.930.15,,20.13 | 10.34:0.35 ,+0.49, prolminar

i
* ¥
{from R}
——
BR(W—{v)) 0.1055+ 0.0038 0.1035 £ 0.0062

INNLO@1.96 : 10.66 + 0.05 (J.Stirling)
Using the NNLO calculation of T(W—{v)) I

I'(W) (2071£ 40) MeV | (2187+ 128) MeV

1.8 2 2.2 24 2.6

TR ¥

Current World Ave: 2092 + 40 MeV LEP direct measurement : 2150 £ 91 MeV
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‘ u-e Universality in W Decays

«Calculate R separately for e and p channels: g’ /g
R : i
U = H_ Ep —1.022+0.036 UAT 1991 . 101+ 012
> : T V. | i
Re Ee UA2 1991 —+——  1.02:006
g(ﬂ)/g(@) =1.011+0.018 | CDF 1992 —H_ 0.97+ 0.07
DO 1999 _._ 098+ 0.031
| LEP 2001 + 1026+ 0.014
From W — evand W — t v cross sections : §
PDG 2002 (Wi LEP) ~ —e+ 0988+ 0.025
CDFII Preliminary 2003 + 0.9+ 0.04
BRIWDTV) _ 0.99 +0.04,,+0.07,,, ;
BR(W —e v) 0.7 1'

2(7)/ g(e) =0.99+0.02(stat) = 0.04(sys)
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Forward-backward asymmetry

+ *Unique at Tevatron (off Z pole)
*Directly probes V,A —sin?0,, ,u,

d couplings to Z

*Sensitive to New Physics: agreement
n(1ste) | <1.0 with SM prediction.

€ n(2"de)|<2.8 y o(cos@ >0)—o(cosd <0)
. ] fb =
5438 candidates in ~ 72 pb- o(cos@ > 0)+ o(cosd <0)
—
S10°L Entries 5438 f 4C- CDF Run Il Preliminary
g - CDF Run Il Preliminary 0.8 B
m102:_ J-I— ""70pb_1 0.65_
; 0.4:—
: 0.2-
10 0F B e
0.2 S elntions
.0.45— 0 Statistical
1 I||||I 06 . . .| Total '
50 100 150 200 250 300 350 400 40 60 100 200 300 600

Di-electron Mass (GeV) M. (GeV)
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Di-boson Production and TGC
qqg—->Wy TGC WW y qq—>Zy TGC ZyyZZy

A) u-channel B) t-channel

A)u-channel B)t-ChﬂIlIlﬁl Q] ——pnnnnnas ¥ 1 ——prnnnns Z
e A VAVAL NNV
T
q AVAVAL R AVAVAN 1 — z Ty

C) Inner Bremssicahlung
C) s-channel

q |
Y
q z v
W
4 l

) W
q
D)Inner Bremsstrahlung D) s-channel
1
q v E Y
W Ty
_ v 4 Fi
q
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DiBoson Production: W w
q ! ! W(—>ev)
>J:\H¢A< ISR Et(e) >25 GeV, cal-iso
7 v CDF |ng|<1.1 DG |n|<2. 3

q L Et>25 GeV
>’7;Cr‘[< Wy W(—puv)
7 v Pt(n)> 20 GeV,

CDF |n,[<1.0 D@ n J<1.6/ Then:
Et>20 GeV select

- Y
CDF E, (y)>7 GeV
DD E,(y)>8 GeV
AR(y,1)>0.7 GeV
In vy [<1.1
Cal & trk-iso

CDF Run 2 Preliminary 202 /pb

ol [T T T Al I I ]

- Wy— vy MC

& 259 Candidates (1)

B 1 | 1 1 1 | 1 1 1 | 1 1 1 I 1 1 1 I 1 1 1 | 1
40 60 80 100 120 140,
M (1, v)(GeV/c?)

q I
v Pre-shower | Shower
\ FSR Detector Maximum
_ 7 _ Detector
g v
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‘ CDF: Wy

N expected (L=202/pb) WHjet 49.52 £ 0.10 £ 14.95
N(W+g) MC 180.51 +2.08 £ 11.2 Zy 2237 +0.38 + 1.2
Tot Bkg 75.12 £ 0.46 £ 15.00 - Wg—1tv g 3.23+0.24 % 0.17
Total SM 255.63 £ 2.13 £ 26.43
o o-BR(pp >Wy - Lv ;1) =19.3 £ 1.3pb
Data 259 NLO prediction (U. Baur):

c(Wy)xBR(W—lv) =19.7+ 1.7 (stat) £ 2.0 (sys) £ 1.1 (lumi) pb

CDF Run 2 Preliminary 202 /pb

‘{'\ _I | T TT | T T | rTT T T T T T T T TT T T TTT T I_ B B
o data259 events CDF Run 2 Preliminary 202 /pb CDF Run 2 Preliminary 202 jpb

0140— W IMC_l_BG__ g : II|III||||||||||||||||||||||||||__> ||||||||||||||||||||||||||||||||
> f [ Wit 1 g 8 daa259events 1 -t e data259 events
0420 QCD+7Zy +1 1 ~ L 0 Wy-MMC+BG] O 2| B
(04 ‘ O T @ s 0 QCD+Z4ny | 10 0 Wy-lvyMC+BG -
0 T | |:|Zy+’rvy 1 € F ~ O QCD+2Zy+1vy
100 4 ¢ ¢t O zr+y £ ' O Zy+wy
= B v 1D st B v g B -
£ sl 4 0 r ol
[} r - a 40_— 7 “6 = _|
> C ] el C 1 =
W go J E . 1 0
5 T 1 353 1 f

C 1 2 ¢ ]
a 40__ + ] 20— . ; L=
5 20 ] I —— E
Z i f— 1 a :

[ ——
| |1| | | 10

n . ﬂ: Ll |i —— - Ll 1l L1l Ll 1l :
’ 40 60 80 100 120 140 160 1280 0 1 2 3 4 5 6 17
M.(ky,v) GeVic AR(l,v)
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Events/10 GeV

DA Wy

(€) 162/pb | u(82/pb) W+jets |80.047.4 |[30.1+10.0
Total B |87.147.5 |37.+10. _Z+y - 4.7+2.0
Total SM | 142417 | 67+13 leX 3.7+05 |0.6+0.6
data 146 77 W(tv)y | 3.441.1 | 0.9+0.3

o-BR(pp >Wy = Lv y) =16.4 £ 0.4pb NLO prediction (U. Baur):
S(Wy)xBR(W->lv) = 19.3+ 2.7 (stat) + 6.1 (sys) + 1.2 (lumi) pb

- DZ Run Il Prelimina DZ Run Il Prelimina
80 DZ Run Il Preliminary @ L > T Y
- 8100 0120
70— —e— Data w + —+— Data ‘E
L r c B
r L o100 —
60 I:I Monte Carlo + Background g0 |:| Monte Carlo + Background & _ -
r Background B Background -
50:_ + : I 80__ |:| Monte Carlo + Background
E 60— i Background
40— i 60—
30 m i
C L 40—
20 B | i
C 20 20(—
10 i B
u &+ Loaryl

. | 0' g
ok A AT T 0 —+—|--ﬂ\\\ 0 10 20 0 40 50 60 70 80 0 10
0 50 100 150 200 250 300 350 0 1 2 3 4 5 6 7 8 9 10 PhotonZ; (GeV)

3 Body M; (GeV) AR lepton-y
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DiBoson: Zy

o CDF Run 2 Pr
o 240:"'|"'|'"|."'|'r_'|"' '

minary 202/pb
D LA RARREARN AR

+» 35 Zy— yy even 3
« 34 Zyv— ee yeve
- Zy— Iy MC o

IIIIIIIIIIIIIIII
20 40 60 80 100 120 140 160 180 200 220 240 o

M, (Ll) (GeV/ic’)

April 14-18,2004

First;
Select
Z -l

Z —e*e’ Et(e)>25 GeV, |n[<2.8
Z —»ptp Pt>20 GeV, |n [<1.1

M,>40 GeV

Then:
select

Y
E, (y)>7 GeV
AR(y,))>0.7 GeV

In vy [<1.1
Cal & trk-iso

Susana Cabrera, Duke University



‘ CDF: Zy

et u Z+jet 4.44 +1.33
N(Z+g MC) 65.76 +3.76 / e 5105
N(background) 4.70+£1.34
Total 70.46 +4.00 | | 5(zy)xBR(Z-ll) =5.3% 0.6 (stat) + 0.4 (sys)x 0.3 (lumi) pb
data 69

NLO prediction(U. Baur): (LO + ET(y) dependent k —factors):
o-BR(pp »Zy » y) =54+ 0.4pb

CDF Run 2 Preliminary 202/pb N CDF Run 2 Preliminary 202/pb ?DFI Rl-lln -?| Pr?lqulnalrylrﬁzipb
S R R R Frerrprrrrprrrrrrr T T T T T - 7
N? 35:_ # 69 candidates o - ® 60 candidates . > C # 69 candidates
; a "?:n - - o i
C‘B 3“:_ 2 f Dzrr—numcme a Zy—= 1y MC +BG T
- S 251 = % 10 F .
= 2 N [Jot v E f Jet—1BG
-HE zu:_ 20F . a .
5 C C ] z
E C E ] B
Z 15- 5E + E 1k E
103— 10 3 -
52_ 5__ il __
C 1
r 1|] - —:
l]u 20 40 60 80 1uu1zn14u1sn1suzunzznz4u2 R B ¥ Sy L .

M, (LL7) (GeVic") A R(nsear:‘i?,') o020 30 40 pﬁuntg]n E(gew
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‘ CDF. WW (Two approaches)
o(pp > WW = 1"VI'V)
Two complementary approaches
v v
Dileptons: |*,I": identified e,u (Identified e,u) + track
[ E./ZE; Bkg with instrumental I#T J

: geject 76<M,<106 & Ef, / SE, <3 DY,Zit  «Reject i, / SE; <5.5 in all M,

. §.>25 WZ/ZZ, Zvt o} >25

« No High Et jets top dilepton  «Njets<=1

« Opposite sign & Isolation Fakes Opposite sign & Isolation
High S/B Increased acceptance
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CDF: WW cross section

l+track e i 2hﬁllssmg Transverse Energy 1
WW 16.3+04 |11.3+1.3 g COF I Preliminary 200 pb
< +774t1
DY 1.8:0.3 | 1.82+0.4 Yal S
Wz+ZZ  |2.4+01 | 0.76 £0.06 § I e
Q15 - + WW (measured o)
Wy - 1.05+0.19 —— CDF I Data
Fakes 9.1+0.8 1.08+0.49 0 N 1
Bkg 15.140.9 | 4.77+0.70 ; Jt
WW+Bkg |31.5+1.0 |16.1+1.6 T
Data 39 17 NN R
0 20 40 60 B0 100 120 140 160 180 200
MET (GeV)
NLO (MFCM, Ellis& Campbell) c"WW=12.5+0.8 pb
e,u o(pp = WW) =143 (stat) £1.6(syst) = 0.9(lum) pb
|+track

o(pp > WW)=19.4+5.1(stat) = 3.5(syst) £ 1.2(lum) pb
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CDF. WW Beyond SM

|
{f ————nmnsl g | ¥ o W p /-
! i
I, ¥ 7 i F " ﬁ Hh\- }
| ] i | i 2 H ‘V./F.

Anoumalous TGC WWzZ/WWy  99—>H->WW 140<M,;<180GeV/c*

CDF Run Il Preliminary - Opening Angle vs. FE;
CDF Run Il Preliminary - Lepton P ; 3.5
12| - MC WW
! | |ww.Bkgnd f o Data ee
] = Data pp
m ; « Dataep
§ »
3 5 L=184pb
= o : .
@ 2 i
S <1, e
) > b
[
o
°© I :
0.5
0 EEERY 480w i Vil I E E Niels:O
0O 20 40\ 60 80 100 120 140 160 180 200 0||||||||I||\||||||||||||||
Lepton P (GeV) 0 20 40 60 80 100 120 140
E; (GeV)
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CDF: WW —epuvv candidate

m = ¢l channel has little Standard Model background
= Signal/Background = 4

T

Run 1656364 Event 3494901 : WW — e*up~ i, Candidate
prie) = 420 GeV/e; pri{p) = 20.0 GeV fe; M, = 81.5 GeV

Br =064.8 GeV; ®(fr) =16

AS(Fy ,lepton) = 1.3; Ad{e, u) = 2.4; Opening-Angle{e, y)=2.6
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W mass prospects

*CDF Run 1 (p) my, = 80.465 + 100(stat) = 103(sys) MeV
*CDF Run II for 250/ pb estimate (p): = X £ 55(stat) £ 80(sys) MeV

.
Mr=\2p 715 (1 - cos Ag)

Calorimeter:

right energy scale
nd resolution

3 i /Z N % [ <Data
8 | ppj o8| bYW v
g T o «Simulation
2 300 — o Iy .Data 1000—
£  CDFIll Preliminary I 2 | eTotal background
e - 0 | : «Simulation 9
o B 200 pb . | @
, direct
momentum scale .
extraction

J/¥(2-5 GeV) | 9=

of I'(W)
T (8-10 GeV) CDFII Preliminary
Z (high Pt) 200 ph'1
P - it i '
% S e T - 60 0

a0 0
M, (GeV/c?) M (1,Vv) (GeV/e?)
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Conclusions

*Electroweak measurements at the Tevatron:
Benchmarks to understand the CDF & DY
detectors.

Important backgrounds for Top and Higgs physics.
|deal scenario to test the Standard Model.
‘Please tune in to the talks:
* Higgs (S.Beauceron) SUSY (K.Kurca)
Leptoquarks (D.Ryan) and other (A.Pompos)
searches at the Tevatron.
Diboson Production cross section measurements
— anomalous TGC.
*Expect full set of publications based on 200 /pb
between now and the end of 2004.
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Backup slides
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@

Electron Reconstruccion

\

eCentral electron: [n|<1.2
*EM cluster + COT track
ePlug electron: 1.2<|n|<1.8
*EM cluster (+ Silicon track)
eIsolation: fraction of E in a cone 0.4
e[ oose electrons: Et>20-25 GeV,
Pt>10 GeV, Ehad/Eem, track quality
and fiducial requirements.
eTight electrons: +E/P, shower
profiles, track:showerMax matching
oc measured with Z—ee
eTrigger ¢: 100%, Et>30 GeV
oID ¢ : tight e >80% , loose e
>949%

Calorimeter + tracking information

“

e[ arge fractional energy deposit in
EM sector. Track match
requirement.

eIsolation: fraction of energy in
hollow cone between 0.2 -0.4

eShower shape distribution,E/P

ec measured with Z—ee
eTrigger ¢: 100% above 30 GeV
oID £ > 90%, track matching
included.
oE/P:75-80%

Mis-identification probability measured with dijet events

April 14-18,2004
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Muon Reconstruccion

@

\ Calorimeter + tracking + p stub information. /
ALeeEE MO eu-track measured twice:
eHigh Pt isolated track pointing to H '
a gap in the muon coverage eToroidal spectrometer: position
In|<1.2 and timing information before &
eMIP requirements. after the magnet.
-Tig:’fl_m#cl):r;:_ ated track pointing t ePrecision Pt measured in
9 =0lated track pointing to central fiber tracker

a muon stub |n|<1.

ec measured with Z—p p eTrack match: position and P.

eTrigger ¢: 88%(CMUP)- ec measured with Z— p
95%(CMX) eTrigger ¢: 50% (single )
eID ¢ : 85%(CMUP)-90%(CMX) eTracking ¢ > 95%.

~ 4 Ny

Mis-identification probability measured with dijet events
Veto cosmics using timing information and track

information.
Veto u from jets (mostly b) using isolation: calorimeter

(CDF & D@)and track (DQ)
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L£=68 pb’! DA Z — t,*t,” Signals

Z— 1 (— puv) 1 (— ntv + nnd)

Backgrounds
- QCD p from bb or n/K decay

-W —> pvor v + jet

-Z > pp
D& Run Il preliminary DZ Run Il preliminary
4o — o [
‘E E -+ opposite sign (pu-t) %m— —Data
o F - same sign (u-1) 0 (opposite sign-
~ 30b- > sof -same sign)
g + Z tt MC
c 25l
Q "t zu
= r
3 = L
155— 10_—
F [ I
10f [
é +Jr Ty
5 [
-TI]IllIlI]lIlIlI]lllI]lll] mlll -1U;l|l]|ll|llllllllllll]ll]ll]lllllll]ll]llllllll
% 10 20 30 40 50 60 70 80 9D D 10 20 30 40 50 60 70 80 90

ut visible mass (GeV)
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CDF: WW (lII)

CDF Run Il Preliminary - Dilepton Mass CDF Run Il Preliminary - Missing Transverse Energy E/
St | |wwiBkgnd 100 | |wwiBkgnd
LS | |BKkgnd , | |BKgnd
6 —o— e Data 8__ RE e Data
3 L=184pb™ 3 | L=184pb™
O 51 = P (V] = = P
Q B v 6
N i Ay i
n - 0
£ £
s | s |
w 3:_ ﬂ w 4 —o—
_ |—| L
2_— —— n
_ 2 ‘
1:— o— | —e— : L B
5 [ ] I \_\__, ! ‘ —]
0 - I|I IIIII|III|III|III|III.I: I 0 [ I | | | [ - !  E—— | T — I
0 20 40 60 80 100 120 140 160 180 200 20 40 60 80 100 120 140
Dilepton Invariant Mass (GeV) E; (GeV)
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CDF: WW (IV)

CDF Run Il Preliminary - Ag vs E;
3.5
i MC WW
3:_ o Data ee
s Data pp
ﬁ2.5:— * Data en
c - -
S RE o L =184 pb
o
9 "
I "
0
)
L)
o ' §
|—
u £
=
<
Njets=0
filil'lll'l}l'lllllll

40 60 80 100 120 140
E; (GeV)
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TheTevatron collider in Run 2

*Tevatron is a proton-antiproton
collider operating with E, .. =980 GeV [

beam

Js =1.96TeV RunlI(1.8TeVRunl

*36 p and p bunches —=>396 ns
between bunch crossing.

 Run 1: 6x6 bunches with 3.5us

*Increased instantaneous luminosity:

*Typical: 4-5 x 103" cm=2 ™ Y T
" Main Injector |
*Record: 6.1 x 103" cm=2 s | “&  &Recycler

b S o
SR

*Tevatron has delivered ~430 pb™
*Long term, by the end of FY09
*Base goal: 4.4 fb™”
*Design: 8.5 fb™
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‘ CDF Run Il Detector

Central Calorimeter (E/H)

Central Muon

From Run I:

«Solenoid

eCentral muon system
eCentral calorimeter

New For Run Il:
eFront-end DAQ
eTrigger:Track (L1) and

Time of Flight

Displaced Track (L2) Sicon Vortos et

«Silicon Tracker (8 Layers) .

(Inl <2.0) 20

eCentral Outer Tracker -

(Inl <1.0) ;

«Plug Calorimeters "o

(1.0 < n| < 3.6)

«Extended Muon Coverage =

(In] < 1.5, gaps filled in) /y""]""'ﬂé"' 20 som
LAYER 00 SVX 1l INTERMEDIATE SILICON LAYERS
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Overview of D@ Detector

TORIOID
Forward Mini-drift ‘ Central Scinti]lator‘ ‘Forward Scintillator A W R | cENTRAL
chambers ] ! SCINT

TR TS TTATTA L S S U AR f---:].&c-‘,w:ur--fn%ﬁ.--r-~ Lad | ! (A-@)
MORTH i Lo o M TRaEn /,,.;;?
Y i [ ] [t £ s

Lo | = f A 7
Shielding !
| p— i | -5 [ | X l P !If_. .\i o
L %W%NWM _ ?ggVAHD N il ‘e \\
N R sc,rNT_:._____—_—————._T___.Ti_ | ISRl i
L (PIXELS) =
-5 o | pn | oy
L of | ! N -,-'-
|
= o T B A T ] PPN o '
GG T R Y R I-'

New Solenoid, Tracking System | | , |, | | | | | | | | | |

Iy
PR BOOTOM BAC SCINT
Si, SciFi,Preshowers 0 5 0

+ New Electronics, Trig, DAQ

*New Inner tracking (silicon tracker, scintillating fiber tracker,preshowers) with 2T
superconducting solenoid

*Excellent calorimetry, hermetic detector.
*Upgraded u system for better p -1D

*Faster readout electronics, new trigger and DAQ.
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